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Abstract 

California’s is the largest state flora in the nation. Because of California’s high level 
of plant endemism, rich agricultural heritage, and burgeoning human population, the 
state has more rare and endangered plants than any other. Lack of knowledge about 
some of these plants limits their conservation: taxonomic and distributional uncer¬ 
tainty often precludes active conservation, since dubious or poorly known taxa are 
a lower conservation priority and resources for conservation efforts are scarce. For 
two reasons this predicament is more extreme in California than elsewhere. First, on 
a strictly proportional basis, large floras are less well known. Second, much of the 
flora is young and evolving rapidly (or was before human interruption), resulting in 
limited morphological and genetic divergence and reproductive isolation among close¬ 
ly related plants. Many taxonomic treatments are consequently unstable: rare variants 
are relegated to taxonomic synonymy by one author only to be recognized by later 
authors, or vice versa (Edwards and Clinnick 1993). During preparation of the fifth 
edition of the California Native Plant Society (CNPS) Inventory of Rare and Endan¬ 
gered Vascular Plants of California (Skinner and Pavlik 1994), the editors identified 
over 150 instances of taxonomic and distributional uncertainty which might be clar- 
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ified by carefully designed systematic and field studies. Further investigation has 
revealed many others. All are presented here, along with a compendium of California’s 
extinct plants, some of which have potential to be rediscovered. California botanists 
can help alleviate botanical uncertainty by undertaking appropriate biosystematic or 
field studies that focus on problematic groups or taxa within California’s rare flora. 
We suggest that the CNPS Rare Plant Program’s Rare Plant Scientific Advisory 
Committee is the ideal agent to coordinate and track systematic and distributional 
studies of California’s rare plants. The Rare Plant Program already maintains active 
databases tracking progress on the rare plant information needs in California, and 
CNPS is introducing a new grant program focusing on fundamental rare plant research 
in California. The involvement of other institutions is encouraged. In particular, 
faculty members at teaching institutions can contribute through appropriate guidance 
of graduate research. We urge California’s botanical community to participate in these 
efforts and contribute to better understanding and enhanced protection of California’s 
rare and endangered flora. 


Research on rare and endangered plants takes many forms. Among 
the more stimulating are studies of rare plant population demo¬ 
graphics (Pavlik and Barbour 1988), factors limiting rare plant es¬ 
tablishment, persistence, reproduction, or reintroduction (Nickrent 
and Wiens 1989; Pavlik et al. 1993), population genetic diversity 
and its relationship to endemism, rarity, and conservation (Kress et 
al. 1994, Soltis et al. 1992), rare plant origins or relationships (Gott¬ 
lieb 1973, 1974), effects of exotic plants and animals on endangered 
plants (Clark et al. 1990; Davis and Sherman 1992), and population 
viability analyses (Menges 1991). Much of this research is funded 
by state and federal agencies to support the conservation or recovery 
of legally protected species, and its legacy is a better understanding 
of the ecology and conservation needs of some of the hundreds of 
rare and endangered plants in California and the rest of the nation. 
Nevertheless, existing studies of a few endangered plants must not 
obscure the reality that most rare plants have not been studied at 
all, especially with respect to information fundamental to establish¬ 
ing priorities for their conservation (Parnell 1993). This information 
includes distribution and habitat preferences, degree of differentia¬ 
tion from close relatives and appropriate taxonomic rank, and the 
presence and extent of natural hybridization. 

This is significant since lack of information or disagreement about 
the taxonomy or distribution of rare plants is frequently an imped¬ 
iment to their conservation (Messick 1987). Land managers and 
resource professionals are understandably reluctant to expend time 
and money conserving taxonomically questionable or poorly known 
taxa, because further research may show that these plants do not 
merit scientific recognition or are more common than previously 
thought. As the plant conservation crisis intensifies and conservation 
resources dwindle, conservationists increasingly must rely on ac¬ 
curate information to establish conservation priorities. 

Lack of information is especially acute in California because of 
its large flora (over 6000 native taxa) and preponderance of rare 
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endemics (Stebbins and Major 1965), many of which are still in the 
process of diverging from common ancestors and are hence poorly 
separable from sister taxa. The presence of so many taxa which vary 
in geographically complex ways (e.g., Astragalus lentiginosus and its 
many endemic varieties) and typically hybridize at zones of contact 
or with closely related taxa (e.g., many rare Lilium species) means 
that in many cases circumscription of taxa and definition of their 
ranges is difficult and requires intensive effort rather than casual 
surveys. 

The recent publication of two significant botanical reference works 
in California has highlighted much of what we do and do not know 
about California’s rare flora, and stimulated preparation of this pa¬ 
per. The Jepson Manual (Hickman 1993; hereafter called the Man¬ 
ual) is the first comprehensive flora for California since A California 
Flora and Supplement (Munz and Keck 1973). The fifth edition of 
the California Native Plant Society (CNPS) Inventory of Rare and 
Endangered Vascular Plants of California (Skinner and Pavlik 1994; 
hereafter called the Inventory ) contains information on the distri¬ 
bution, ecology, and conservation status for all the plants in Cali¬ 
fornia judged to be rare, threatened, or uncommon. The Manual 
summarizes much of what we know about the California flora as a 
whole, while the Inventory is widely considered the standard ref¬ 
erence for California’s plant conservation efforts. Each of these ref¬ 
erences, and the State of California’s Natural Diversity Data Base 
(NDDB) of locations and status of rare and endangered taxa and 
natural communities, notes numerous instances of uncertainty about 
the taxonomic recognition, ecology, or distribution of certain of 
California’s more than 1740 taxa of rare plants. 


Coordination of Research 

Our purpose here is to summarize this considerable uncertainty, 
and catalogue opportunities for fundamental research and study that 
can facilitate rare plant conservation in California. We have orga¬ 
nized this summary of research needs for California’s rare flora into 
three categories, each represented below by an information table. 
The first category is taxonomic uncertainty (Table 1); the second, 
distributional uncertainty (Table 3); and the last lists the extinct 
plants in California (Table 4), many of which require immediate 
field work to ascertain if they can be rediscovered given sufficient 
effort. Taxonomic circumscription and plant distribution are clearly 
not independent; since different taxonomic schemes and concepts 
dictate different distributions for the plants involved, those cases 
where both taxonomy and distribution are uncertain are listed in 
Table 1. 

We urge interested botanists to use this compilation to focus their 


Table 1. Compilation of Taxonomic Research Needs for the Rare Flora of California. Criteria for inclusion are discussed in the 
text. “Uncertain distinctiveness” means that taxonomic limits are unknown and taxa in question may or may not merit formal recognition. 
“Uncertain circumscription” means that taxa are distinctive and probably do merit taxonomic recognition, but taxonomic limits are vague 
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Calamagrostis crassiglumis Craig W. Greene JM Uncertain distinctiveness from C. stricta ssp. inexpansa 

and C. nutkaensis. 

Calycadenia villosa Robert L. Carr & Gerald D. Carr JM */Bruce Probably consists of northern and southern unrecognized 

G. Baldwin & Susan J. Bainbridge subspecies. 

Calystegia atriplicifolia ssp. but- Richard K. Brummitt JM Uncertain distribution, abundance, and circumscription 
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Chorizanthe robusta vars. hart- James C. Hickmanf JM /James L. Reveal & Uncertain circumscription of varieties; entire Pungentes 
wegii and robusta Clare Hardham/R. Morgan/Barbara J. Ert- complex needs study. 
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parvidentata distinctiveness from var. ovata. 

Helianthemum sujfrutescens Elizabeth McClintock JM /John Willoughby Uncertain distinctiveness from H. scoparium. 

and James R. Shevock 
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Mimulus brandegei David M. Thompson JM Uncertain distinctiveness from M. latifolius, but pre¬ 

sumed extinct. 

Mimulus diffusus _ David M. Thompson JM _ Uncertain distinctiveness from M. palmeri. 





Scientific name Authorities Research problem 

Mimulus flemingii David M. Thompson JM Uncertain circumscription of this and related taxa. 

Mimulus glabratus ssp. utahensis David M. Thompson JM Uncertain distinctiveness from M. guttatus. 

Mimulus grayi David M. Thompson JM Uncertain distinctiveness from M. inconspicuus. 

Mimulus microphyllus David M. Thompson JM Uncertain distinctiveness from M. guttatus. 
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Rhus trilobata var. simplicifolia Dieter H. Wilken JM /Geolfrey A. Levin Uncertain distribution and distinctiveness of varieties. 

Ribes amarum var. hoffmannii Michael R. Mesler & John O. Sawyer, Jr. JM Uncertain distinctiveness from var. amarum. 

Ribes menziesii var. ixoderme Michael R. Mesler & John O. Sawyer, Jr. JM Uncertain distinctiveness of varieties. 
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own or their students’ research efforts, and to contribute information 
in their possession to resolve these issues. In addition to a vast and 
complex flora replete with rare plants, California has a remarkably 
large and active botanical community. These factors converge to 
make it most difficult for any single party to have a comprehensive 
understanding of what rare plant research is required and who is 
doing it. We propose that this function be assumed by the CNPS 
Rare Plant Scientific Advisory Committee (RPSAC), which already 
maintains active databases tracking progress on rare plant infor¬ 
mation needs in California. Such a system will serve several func¬ 
tions, including minimizing duplication of effort and focusing re¬ 
search on issues of scientific and conservation importance. In par¬ 
ticular, students who are embarking on research programs at levels 
ranging from senior theses to doctoral dissertations may find topics 
of interest, or may be able to restructure current studies to contribute 
information of conservation importance. 

This effort integrates well with a new CNPS grant program. Start¬ 
ing in 1995, the RPSAC will administer modest grants of up to 
$ 1000/year to encourage resolution of taxonomic and distributional 
uncertainty which limits protection of California’s rare flora. Infor¬ 
mation on this grant program will soon be published in the CNPS 
Bulletin , and is also available from the CNPS State Office, Rare 
Plant Program, or Vice President for Plant Programs. 1 Comparable 
grants are also available from the Hardman Foundation and, to a 
limited extent, from the CNPS Grants Committee. 

Note that we have included only scant outlines of each problem 
in the tables; readers will need to consult existing published refer¬ 
ences such as Munz and Keck (1973), Munz (1974), the Inventory , 
the Manual and other treatments and references for a more detailed 
understanding. In most cases the CNPS Rare Plant Program and 
the NDDB have additional information on file or in digital form for 
distribution. We hope that persons planning research programs will 
contact the authorities listed in the tables to discern current research 
efforts and help guide their own. We also recommend consulting 
with Flora of North America (FNA) authors for more information, 
since many treatments of California plants are currently in prepa¬ 
ration and hopefully some of the taxonomic and distributional enig¬ 
mas listed here will be clarified by FNA treatments. (Contact the 
Missouri Botanical Garden in St. Louis for FNA author information; 
we have included authors known to us.) 

The present compilation is far from complete, and we welcome 
additional information to reduce gaps in our knowledge of what 


1 CNPS State Office phone number is (916) 447-2677, Rare Plant Program is (916) 
324-3816 or 327-0714, and Vice President for Plant Programs is (415) 705-2691. 
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needs to be done. Furthermore, we emphasize that our intention 
here is not to offend conscientious workers who may have settled 
these issues already, or feel that they have. We acknowledge our 
ignorance of much important work on California’s rare plants, so 
please send us your important conclusions if it appears we are un¬ 
familiar with them. For example, although published several years 
ago, we only recently became aware of a taxonomic treatment af¬ 
firming that Scutellaria holmgreniorum is a synonym of S. nana 
(Olmstead 1990); we can now evaluate this work and consider de¬ 
leting S. holmgreniorum from the Inventory and NDDB Special 
Plants List (NDDB 1994). 

Publication of results in peer reviewed scientific journals promotes 
acceptance of taxonomic ideas, and generally, unpublished conclu¬ 
sions must be regarded as tentative. In several cases compiled here, 
research having important bearing on California plant conservation 
has been completed but not yet published, as with current studies 
of coastal Arabis (Vorobik 1994, personal communication). These 
cases are identified in the tables for the sake of completeness. The 
remaining plants in Tables 1 and 3 are included either because 
information is lacking (the vast majority) or we judge that no ade¬ 
quate taxonomic treatments exist. 

Research Needs 

Endangered species protection rests on widespread agreement about 
a species’ taxonomic status, distribution and abundance, and type 
and magnitude of threats. Uncertainty in any of these areas en¬ 
courages opponents of protection, who frequently will claim that a 
taxon is not worthy of recognition or should be recognized at some 
lower taxonomic level, is more common than biologists think, or is 
not severely threatened. Some examples are given below in the text. 
Unlike Messick (1987), who addressed a broad range of necessary 
studies in his useful compendium of research needs for California 
rare plants, here we stress only the distributional and taxonomic 
information necessary to better assign conservation status and pri¬ 
oritize protection activities, which may include more detailed future 
autecological, genetic, and recovery research. 

Taxonomic Uncertainty 

Uncertainty regarding the nomenclatural status of rare species 
(Table 1) lowers their protection priority, and typically must be 
resolved before protection or conservation measures can be estab¬ 
lished. In 1990, a petition was filed with the State of California to 
list Chorizanthe robusta var. hartwegii as an endangered taxon. The 
petition was challenged by listing opponents and their biological 


226 


MADRONO 


[Vol. 42 


consultant on the grounds that the var. hartwegii is indistinct from 
var. robusta. An inconclusive battle of taxonomic experts ensued, 
and the petition was subsequently rejected at the State level, pri¬ 
marily because of taxonomic uncertainty. Convinced that taxonomic 
controversy would complicate Federal listing of this plant and three 
of its close relatives, the US Fish and Wildlife Service convened a 
panel of experts from UC Berkeley to review the distribution and 
taxonomy of the Chorizanthe pungens/C. robusta complex. The pan¬ 
el returned the verdict that the complex does have recognizable and 
modally well-defined phases without strong boundaries (Ertter 1990). 
The Service proceeded with the listings, though it sidestepped the 
taxonomic issues in part by listing C. robusta as a whole rather than 
listing the two varieties separately, an option because the entire 
species is endangered. Nevertheless, taxonomic uncertainty caused 
delays that were costly to conservationists since time was wasted 
and protection lagged, and expensive to opponents who squandered 
money on biological consultants and lawyers hired to challenge the 
authenticity of taxa. And had the outcome been different and the 
taxa judged indistinct, once again conservationists would have need¬ 
lessly sacrificed credibility by investing time and effort to protect 
taxa of dubious taxonomic validity. 

The rough criteria that we established for inclusion on the list of 
taxonomically unresolved rare California plants are outlined below 
and in the next paragraph. Many of the plants included here were 
reduced to synonymy or embedded within other entries in the Man¬ 
ual , yet for various reasons may merit taxonomic recognition (Skin¬ 
ner and Ertter 1993, Skinner and Pavlik 1994). For example, the 
taxonomic status of Dudley a alainae remains controversial despite 
its designation as a synonym of D. aloides ssp. saxosa in the Manual . 
Other taxa included here were recognized or mentioned in the Man¬ 
ual , but authors expressed uncertainly about the proper level of 
taxonomic recognition or were unsure of taxonomic limits. For ex¬ 
ample, knowledgeable field botanists in Sonoma County feel that 
the subspecies of Streptanthus morrisonii are distinct and merit sep¬ 
arate recognition, notwithstanding the parenthetical (embedded) 
treatment of those subspecies in the Manual and ongoing confusion 
regarding their circumscription. 

Taxa at the specific, subspecific, or varietal rank that are known 
to introgress with close relatives, or that hybridize sporadically but 
which nevertheless are morphologically or genetically defined over 
their core distribution are not included here. Many rare plants in 
Arctostaphylos, Chorizanthe , Eriogonum, Monardella , and many 
genera of Asteraceae, to name only a very few, display this pattern. 
In fact, this phenomenon has informally been referred to as the 
“California pattern” since it is so widespread here. Among other 
causes, it arises from the relative modernity of much of our flora 
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and resultant incomplete development of reproductive isolating 
mechanisms (Stebbins and Major 1965). It follows that the existence 
of hybridization or zones of introgression between otherwise well- 
defined taxa does not invalidate them, nor in most cases would 
additional study clarify the situation. Taxa are included below if 
there is significant uncertainty about the degree of introgression, and 
consequently, about the distributions of taxa involved. In theory, 
conservationists might want to minimize awareness of the extent of 
hybridization between rare plants for at least two reasons: typically 
there is no legal protection for hybrids, and the existence of hybrids 
or broad zones of intergradation is often interpreted by non-biolo¬ 
gists as evidence that taxa are not distinct. The reality of Nature is 
much less convenient. 

The distribution of taxonomic problems affecting rare plants as 
currently catalogued in the Inventory is highly uneven across differ¬ 
ent groups (Table 2). Some large genera typically considered to be 
taxonomically or distributionally complex are riddled with taxo¬ 
nomic problems affecting rare representatives (e.g., Lupinus , Mim- 
ulus, Streptanthus , Chorizanthe, Malacothamnus ), while, by our ac¬ 
counting, others (e.g., Astragalus , Arctostaphylos , Galium , Dudley a, 
Calochortus , and Carex) are virtually free of such problems. A simple 
explanation of this inconsistency is not forthcoming. The history of 
taxonomic study probably plays a major role in any explanation, 
however, since some groups have been treated more frequently, more 
recently, or more comprehensively, leading either to cleaner taxo¬ 
nomic schemes or to the perception that they are cleaner (Shevock 
1993). In other cases, lack of taxonomic uncertainty in a genus 
indicates lack of intensive research; until studied some genera seem¬ 
ingly present few problems. Regardless, competent specialists who 
can provide clean identifications contribute to perception that groups 
are taxonomically tractable. 

Evolutionary history also probably contributes significantly, since 
some groups apparently do consist of specific and infraspecific taxa 
that are better demarcated and hence more easily separable. It is 
also likely that in some difficult groups such as Arctostaphylos or 
Dudleya, messy distributional patterns and resulting taxonomies are 
acknowledged and accepted by the botanical public and not consid¬ 
ered to be problematic. With respect to any patterns or lack thereof 
in Table 2, it is probably safest merely to reiterate that Table 1 — 
the basis of Table 2 —is an incomplete compendium of rare plant 
taxonomic problems in California that is based on our current 
knowledge. We are not suggesting that genera missing or poorly 
represented in Table 2 are necessarily taxonomically clean; we mere¬ 
ly assert our current ignorance of taxonomic controversies that affect 
our ability to define and protect rare representatives in these groups. 

Many of the problems compiled in Table 1 can be approached 
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Table 2. Taxonomic Uncertainty Among California Genera with Many Rare 
Plants. Taxa are arranged by descending representation in the Inventory. Column 3 
(number of Inventory taxa with taxonomic problems) sums the problematic taxa from 
Table 1. 


Genus 

No. taxa in 
Inventory 

No. Inventory 
taxa w/ 
tax. problems 

% w/tax. 
problems 

Eriogonum 

71 

5 

7 

Astragalus 

66 

0 

0 

Arctostaphylos 

57 

1 

2 

Lupinus 

30 

7 

23 

Galium 

29 

0 

0 

Mimulus 

29 

12 

41 

Phacelia 

28 

2 

7 

Dudleya 

27 

1 

4 

Calochortus 

25 

0 

0 

Carex 

25 

0 

0 

Clarkia 

25 

2 

8 

Arabis 

24 

3 

13 

Streptanthus 

24 

8 

33 

Chorizanthe 

23 

6 

26 

Erigeron 

23 

1 

4 

Monardella 

23 

4 

17 

Delphinium 

19 

2 

11 

Ceanothus 

18 

5 

28 

Penstemon 

18 

1 

6 

Allium 

17 

0 

0 

Castilleja 

17 

3 

18 

Cordylanthus 

17 

1 

6 

Ivesia 

17 

0 

0 

Lomatium 

16 

1 

6 

Malacothamnus 

16 

12 

75 

Sidalcea 

16 

0 

0 

Cryptantha 

15 

3 

20 

Navarretia 

15 

0 

0 

Draba 

14 

0 

0 

Hemizonia 

14 

1 

7 

Linanthus 

14 

0 

0 

Fritillaria 

13 

1 

8 

Horkelia 

13 

3 

23 

Lotus 

13 

0 

0 

At rip lex 

12 

1 

8 

Lilium 

12 

0 

0 

Plagiobothrys 

12 

5 

42 

Ribes 

12 

2 

17 

Camissonia 

11 

1 

9 

Cirsium 

11 

1 

9 

Senecio 

11 

2 

18 

Erysimum 

10 

0 

0 

Juncus 

10 

0 

0 

Lewisia 

10 

4 

40 

Calystegia 

9 

2 

22 

Cupressus 

9 

1 

11 

Erythronium 

9 

1 

11 
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Table 2. Continued 


Genus 

No. taxa in 
Inventory 

No. Inventory 
taxa w/ 
tax. problems 

% w/tax. 
problems 

Heuchera 

9 

1 

11 

Opuntia 

9 

3 

33 

Potentilla 

9 

0 

0 

Trifolium 

9 

2 

22 

Eriophyllum 

8 

0 

0 

Hesperolinon 

8 

0 

0 

Lessingia 

8 

1 

13 

Sedum 

8 

2 

25 

Epilobium 

7 

0 

0 

Gilia 

7 

0 

0 

Hulsea 

7 

0 

0 

Lathyrus 

7 

1 

14 

Layia 

7 

0 

0 

Limnanthes 

7 

1 

14 

Arnica 

6 

1 

17 

Botrychium 

6 

0 

0 

Brodiaea 

6 

0 

0 

Campanula 

6 

0 

0 

Eryngium 

6 

1 

17 

Eschscholzia 

6 

2 

33 

Madia 

6 

0 

0 

Oxytheca 

6 

0 

0 

Pedicularis 

6 

1 

17 

Pinus 

6 

0 

0 

Poa 

6 

0 

0 

Potamogeton 

6 

0 

0 

Salvia 

6 

1 

17 

Silene 

6 

1 

17 

Viola 

6 

0 

0 

Acanthomintha 

5 

0 

0 

Eriastrum 

5 

0 

0 

Ericameria 

5 

0 

0 

Gentiana 

5 

1 

20 

Iris 

5 

0 

0 

Lepidium 

5 

0 

0 

Malacothrix 

5 

0 

0 

Minuartia 

5 

0 

0 

Muhlenbergia 

5 

0 

0 

Orcuttia 

5 

0 

0 

Perideridia 

5 

1 

20 

Pogogyne 

5 

1 

20 

Sanicula 

5 

0 

0 

Selaginella 

5 

0 

0 

Thermopsis 

5 

0 

0 

Triteleia 

5 

0 

0 
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through standard systematic methodology involving review of ex¬ 
isting herbarium specimens and literature, examination of type spec¬ 
imens, field surveys and specimen collecting to document distri¬ 
bution and ecology, and morphological comparisons, including rel¬ 
atively sophisticated statistical procedures such as multivariate anal¬ 
yses. Resolution of some taxonomic controversies will be facilitated 
by molecular studies of the focus taxon and its close relatives, or 
through a combination of morphological and molecular approaches. 
Recent comparison of allozymes and RAPD genomic markers al¬ 
lowed Swensen et al. (1995) to conclude that Malacothamnus fas- 
ciculatus var. nesioticus , which was reduced to synonymy in the 
Manual , merits taxonomic recognition. Common garden experi¬ 
ments, which minimize the effect of environment on phenotypic 
expression, can be most illuminating. Regardless of the approach, 
broad sampling covering the distribution of subject taxa and careful 
selection of close relatives to be included in any study is crucial. 
Barring explicit demonstrations of actual reproductive isolation, only 
with an understanding of the degree of variation typically present 
in taxa of a given rank for a given group can appropriate taxonomic 
decisions be made in that group. 

Distributional Uncertainty 

The recent discoveries in California of outstanding botanical nov¬ 
elties such as Neviusia cliftonii (Shevock et al. 1992) and Ceanothus 
ophiochilus (Boyd et al. 1991) highlight the often substantial gaps 
in our knowledge of California’s plants and where they occur (see 
also Shevock and Taylor 1987). Many areas of the state are poorly 
collected, and our knowledge of those floras is correspondingly weak. 
Very recent surveys by Glenn Clifton and other consulting biologists 
in the Modoc Plateau have revealed nine taxa previously unknown 
in California, including Atriplex garden var. falcata, Psoralidium 
lanceolatum, Stanleya viridiflora , and Triteleia grandiflora ssp. how- 
ellii. But poorly known areas need not be remote. During field work 
conducted over the past three years, one of the authors (A. Sanders) 
has added over 100 new plants to the flora of the San Bernardino 
Mts., a much botanized range that is easily visible from Los Angeles, 
the second largest metropolis in the United States. 

Less spectacular than striking new discoveries such as Neviusia 
but no less important are gaps in our understanding of the distri¬ 
butions of other California plants known for some time to be rare 
or endangered. These taxa are often small (e.g., Psilocarphus ), over¬ 
looked because of taxonomic bias (e.g., many pteridophytes), or 
difficult to identify because of the presence of sibling species (e.g., 
Camissonia lewisii complex) or extensive hybridization (e.g.. Arc- 
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tostaphylos, Calystegia , Corethrogynefilaginifolia vars., Delphinium, 
or Lupinus). Others such as Potamogeton live in aquatic habitats 
that are rarely surveyed or collected by terrestrial botanists. Many 
of these plants are also overlooked since they flower infrequently 
and are usually encountered in the vegetative state. 

Distributional uncertainty (Table 3) limits conservation action in 
several ways. Taxa thought to be absent from an area are not included 
on “potential lists” of plants to be looked for during the environ¬ 
mental disclosure phase prior to completion of development projects 
which are subject to environmental quality laws (e.g., the California 
Environmental Quality Act and the National Environmental Policy 
Act). Despite the requirement that such fieldwork be floristic in 
nature and not focus on high probability rarities (Department of 
Fish and Game 1984), the reality is often otherwise. If taxa are not 
looked for and hence not found, protection at these sites is clearly 
compromised. Equally important, without firm knowledge of dis¬ 
tribution and abundance it is impossible to assign definitive con¬ 
servation ranks and priorities to rare plants, hence the placement of 
many poorly known taxa on CNPS List 3 (list of plants about which 
we need more information) in the Inventory. Lastly, poorly known 
or recently discovered taxa are often assumed by opponents of en¬ 
dangered species protection to occur in other areas and therefore to 
be too common for concerted protection efforts. In certain cases they 
are correct. Although Federally listed as a threatened species in 1990, 
recent field surveys have revealed that Eriastrum hooveri is consid¬ 
erably more common in the San Joaquin Valley than previously 
thought, and it is already a candidate for delisting. During the recent 
listing process that provided California Endangered Species Act pro¬ 
tection to Ceanothus ophiochilus , opponents repeatedly challenged 
biologists’ knowledge of the plant’s distribution, and correctly argued 
that other populations might exist in addition to the lone known 
locality at Vail Lake in Riverside County. That two additional small 
populations were discovered nearby is unsurprising given the very 
recent description of the species, but both this and Eriastrum hoov¬ 
eri f s relative abundance vis-a-vis our lower estimates underscore the 
need for additional field and herbarium surveys for many of Cali¬ 
fornia’s rare and endangered plants. 

Our ignorance of the relative abundance and distribution of many 
species both common and rare tends to be hidden in the broad 
statements about species range that occur in statewide and regional 
floras. Many rare plants are so poorly known that their rarity remains 
obscure, and only floristic field work which considers the status and 
distribution of all species within the study area will reveal these 
rarities. We need more broadly based floristic field work and col¬ 
lecting! 


Table 3. Compilation of Distributional Research Needs for the Rare Flora of California. Criteria for inclusion are discussed in 
the text. Consult Hickman (1993), Skinner and Pavlik (1994), and the CNPS Rare Plant Program for more information about each entry. 
JM Author(s) of The Jepson Manual treatment. * Research completed, but not yet published, t Deceased. 
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occurrences. 

Navarretia leucocephala ssp. Alva G. Day JM /James D. Jokerst Uncertain distribution and abundance; may be more 

bakeri widespread. 
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Extinct Plants, Some with High 
Rediscovery Potential 

As natural habitat in California continues to shrink, it becomes 
imperative to rediscover populations of plants currently thought to 
be extinct (Table 4), and to safeguard populations that are found. 
Comprehensive, properly timed field survey of all remaining habitat 
for many of California’s extinct plants is desirable now, before likely 
habitat is further degraded or eliminated by development, agricul¬ 
ture, exotic plants or animals, vehicles, or other destructive anthro¬ 
pogenic activities. Searching for extinct taxa can be fruitful: in the 
period between 1988 and 1994, thirteen taxa were relocated in Cal¬ 
ifornia. 

While some of the plants considered extinct in California are 
probably permanently gone (e.g., Howellia aquatilis, Potentilla mul- 
tijuga ; the latter discussed in Ertter 1993), others have high potential 
for rediscovery (e.g., Monardella leucocephala, Tropidocarpum cap- 
parideum, various Mimulus and Plagiogothrys spp.), but focused 
surveys of potential habitat have either not been conducted or have 
been sporadic or haphazard. Searches must be strategic and ex¬ 
haustive, should build upon past unsuccessful efforts (consult CNPS 
for detailed information about protocols and search history), and 
should be conducted when plants are most visible and identifiable. 
Investigations should emphasize known localities with remaining 
habitat and nearby areas with appropriate vegetation and soils. Tim¬ 
ing is critical since a high percentage of the plants in Table 4 are 
annuals (Pavlik and Skinner 1994) which may appear only in fa¬ 
vorable wet years; searches in inauspicious years may be pointless. 
For example, a single plant of Trifolium amoenum was recently 
rediscovered in Sonoma County in May 1993 (Conners 1994), fol¬ 
lowing the wettest winter in California in a decade. 

Careful consideration of Table 4 reveals two noteworthy trends. 
Five of the 32 California plants that are presumed extinct occurred 
on the Channel Islands. This disproportionate representation is al¬ 
most certainly linked to more than a century of devastating over- 
grazing practices and debilitating competition from exotic grassland 
plants. It remains distinctly possible that some of these taxa persist 
as seeds in the soil, and as overgrazing is controlled or eliminated 
on the Channel Islands some of these taxa may reappear. Twelve of 
the presumptive extinctions are known only from their type locality 
in California or its immediate vicinity, including nine known from 
only the type collection. Many of these taxa must be considered 
taxonomically suspect (e.g., Castilleja uliginosa and Mimulus bran- 
degei). This is because adequate taxonomic comparisons are difficult 
or impossible with scant material for study, raising the likelihood 
that some of these taxa were described from aberrant or unusual 
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Howellia aquatiliso 1928 Known in CA from only one collection near Howard Lake, Mendocino Co. Possi¬ 

bly extirpated by cattle grazing and trampling. Numerous rediscovery attempts 
(1975, 1979, 1980, and more recent) unsuccessful. 

Lycium verrucosum T 1901 Known only from the type collection on San Nicolas Island; locality vague. Field 
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Phacelia cinerea T 1901 Known only from the type collection on San Nicolas Island. Field surveys in 

1977-1979 and others since 1983 unsuccessful. 

Plagiobothrys glaber 1954 All collections since 1930’s located in the Hollister area; plant should be looked 

for there. Possibly a variety or ecotype of P. stipitatus. 
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representatives of more widespread close relatives. Barring discov¬ 
ery of new populations, confirmation of taxonomic independence 
for these taxa is unlikely. 


Conclusion 

Only time will tell whether it is possible for anyone to monitor 
the progress of rare plant research in California as we are attempting 
to do here. It is an enormous state with many contributing lay and 
professional researchers and conservationists, and with more than 
its share of complex botanical problems. Whether we are successful 
in addressing current problems and maintaining an active under¬ 
standing of research needs for plant conservation in California de¬ 
pends solely on the participation of all who study our declining flora. 
We hope readers will send any information they currently possess 
which has bearing on the many and sometimes controversial prob¬ 
lems outlined here to the CNPS Rare Plant Program; all such in¬ 
formation is used jointly by the NDDB. We hope botanists will 
publish results of completed or long dormant studies. We also hope 
that researchers will seize upon the problems presented here for both 
their inherent scientific interest and immediate conservation appli¬ 
cations. 

So, focus your research on problems of conservation importance. 
Submit grant requests to CNPS and other organizations. Do the 
research, now. The fourth edition of the Inventory (Smith and Berg 
1988) included 675 taxa on List IB, the plants which are rare and 
endangered in California and everywhere else. The fifth edition in¬ 
cludes 857 List IB plants, a 27% increase in only six years. We are 
truly running out of time to establish and implement plant conser¬ 
vation priorities in California. 
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